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(57) Abstract: A non woven fabric protective cover article 
disclosed comprises a top surface, a bottom surface, at least 
one edge, and at least one weight joined thereto. The non wo- 
ven fabric of the protective cover article is hydrophobic and 
has a basis weight from between about 0.15 osy to aboot 8.0 
ojiy, an air permeability from about 60 ft 3 /min/ft* to about 1 10 
ftVmin/fi 2 , and stain resistance from about 4 to about 5 for 
blueberry, instant coffee, gravy, and wine. 
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A PROTECTIVE COVER ARTICLE 

BACKGROUND OF. THE INVENTION 

This Invention pertains to a protective cover article such as a ground cover 
blanket, a tablecloth, a beach towel, changing pad, rug, mat, or a placemat 
intended for everyday use, Consumers are always looking for economical 
blankets or protective cover articles, which are both disposable and resilient for 
everyday use. 

Currently, such products are typically made from durable (reusable) pieces 
of fabric, such as cloth or woven fabric, cut from a larger bolt of the fabric and 
affected into the specific products. Other such products are made from disposable 
paper materials. In both cases, the fabrics or paper fabrics are typically hydrophilic. 
While the products made from the durable fabrics can withstand exposure to water 
or other fluids, the products made from the paper materials typically cannot 
withstand such exposures. The products made from paper materials typically 
disintegrate with exposure to fluids or some of its qualities, such as its appearance, 
are affected. Where the paper materials are designed to withstand exposure to 
fluids, the materials typically lose the qualities of softness, flexibility, and cloth-like 
feel and appearance desired In blankets, towels, and other protective cover 
articles. 

Another concern with the hydrophilic characteristics of the current durable 
and disposable protective cover articles is that such articles absorb or otherwise 
attract fluids from the surrounding environment thereby becoming wet. The 
protective cover articles, once wet, are typically not suitable for most uses, i,e. a 
ground cover blanket used at a picnic. A plastic or rubber coating is typically 
applied to the durable fabrics or paper materials to provide a hydrophobic quality to 
the products. However, some of the other qualities of the fabrics or materials are 
lost as discussed above. In addition, the durable fabrics or paper materials 
portions of the current products are still hydrophilic, so the issues of fluid 
absorption and dampness remain. r 
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Most of the paper materials used in the current disposable products are not 
suitable for use in many protective cover articles, such as a ground cover blanket 
or a tablecloth in outdoor situations. The paper materials lack the resilience, weight 
and drapabllity of the durable fabrics, such that the paper materials typically do not 
provide products having sufficient quality for outdoor use, such as tablecloths, 
beach towels, and picnic blankets. 

SUMMARY OF THE INVENTION 

Thus, there is a need to provide an improved protective cover article, 
including washable and disposable protective cover articles. There is also a need 
to provide soft, flexible, doth-iike, and inexpensive protective cover articles. In 
addition, the protective cover articles need to be light weight, easy to store, and 
durable during use. In response to this need, an improved economical and 
resilient protective cover article, including ground cover blankets, tablecloths, 
beach towels, changing pads, rugs, mats, and placemats, and the like has been 
discovered. 

One embodiment of the present invention is a fabric protective cover article 
comprising a top surface, a bottom surface and, at least one edge. The fabric of 
the protective cover article is hydrophobic and has a basis weight from between 
about 0.15 osy to about 8.0 osy, an air permeability from about 60 ft 3 /min/ft 2 to 
about 1 1 0 fP/mfn/ft 2 , and stain resistance from about 4 to about 5 for blueberry, 
instant coffee, gravy, and wine, 



Another embodiment of the present invention is a nonwoven fabric 
protective cover article comprising a top surface, a bottom surface and, at least 
one edge. The nonwoven fabric of the protective cover article is hydrophobic and 
has a basis weight from between about 0.15 osy to about 8,0 osy, an air 
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permeability from about 60 ftVminffl 2 to about 110 ffrmin/ft 2 , and stain resistance 
from about 4 to about 5 for blueberry, instant coffee, gravy, and wine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features of the present invention and the 
manner of attaining them will become more apparent and the invention itself will 
be better understood by reference to the following description of the invention, 
taken in conjunction with the accompanying drawings, wherein: 

Figure 1 is a top plan view of a protective cover article. 

Figure 2 is a top plan view of a protective cover article. 

Figure 3 is a top plan view of a protective cover article. 

Figure 4 is a top plan view of a protective cover article. 

Figure 5 is a top plan view of a protective cover article. 

Figure 6 is a top plan view of a protective cover article. 

Figure 7 is a cross sectional view of one embodiment of the protective cover 
article. 

Figure 8 is a cross sectional view of another embodiment of the protective cover 
article. 

DEFINITIONS 

Within the context of this specification, each term or phrase below will 
include the following meaning or meanings: 
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(a) "Air permeable" or "Breathable* means fabrics which are capable of acting 
as a barrier to particulate matter, water, and other liquids yet which allow 
water vapor and afr to pass therethrough. Such fabrics may be referred to 
as "breathable barriers/ Articles or products made using breathable fabrics 
are generally more comfortable to wear or use since the migration of water 
vapor through the fabric helps to reduce and/or eliminate discomfort 
resulting from excess moisture trapped against the skin, 

(b) "Bonded carded fabric or web", "bonded carded web*, and "bonded 
carded fabric" refer to fabric or webs made from staple fibers which are 
sent through a combing or carding unit, which individualizes and aligns the 
staple fibers in the machine direction to form a generally machine direction- 
oriented fibrous nonwoven web. Such fibers are usually purchased fn bales 

; which are placed in a picker which separates the fibers prior to the carding 
unit Once the web or fabric is formed, it is then bonded by one or more of 
several known bonding methods. One such bonding method Is powder 
bonding, wherein a powdered adhesive is distributed through the web or 
fabric and then activated, usually by heating the fabric and adhesive with 
hot air. Another suitable bonding method is pattern bonding, wherein 
heated calendar rolls or ultrasonic bonding equipment are used to bond the 
fibers together, usually in a localized bond pattern, though the fabric can be 
bonded across its entire surface If so desired. Another suitable and well- 
known bonding method, particularly when using bi-component staple fibers, 
is through-air bonding. 

(c) "Cross machine direction" ("CD") means the direction or axis of the 
product or material generally perpendicular to the machine direction. 

(d) 'Disposable" includes being discarded of after use, and not intended to be 
washed and reused, 

(e) "Fabric" is used to refer to all of the woven, knitted, and nonwoven webs. 

4 
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(0 "Flexible" refers to materials or fabrics that are compliant and readily 
conform to the general shape and contours of an individual's body. 

(g) "Gatherable" material is one which, when bonded to a web with the latter 
under tension, will gather, with the formation of puckers or gathers, to 
accommodate contraction of the web upon release of the tensioning forces. 

(h) "Hydrophilic" describes fibers or surfaces of fibers that are wetted by the 
aqueous liquids in contact with the fibers. The degree of wetting of the 
materials can be described in terms of contact angles and the surface 
tensions of the liquids and materials involved. Equipment and techniques 
suitable for measuring the wettability of particular fiber materials or blends 
of fiber materials can be provided by a Cahn SFA-222 Surfape Force 
Analyzer System, When measured with this system, fibers having contact 
angles less than 90° are designated lettable", i.e., "hydrophffic", and fibers 
having contact angles greater than 90° are "nonwettable", i.e., 
"hydrophobic". 

(0 "Joining", "join", ' Joined", or variations thereof, when used in describing 
the relationship between two or more elements, means that the elements 
can be connected together in any suitable manner, such as by heat sealing, 
ultrasonic bonding, thermal bonding, adhesives, stitching, or the like. 
Further, the elements can be joined directly together, or may have one or 
more elements interposed between them, all of which are connected 
together. The elements can be permanently or refastenably joined together. 

(j) "Machine direction" ("MD") means the direction in which the product or 
material is produced or the axis of the fabric corresponding to the direction 
of the machine operations. 

(k) "Meltblown fibers" means fibers formed by extruding a molten 

thermoplastic material through a plurality of fine, usually circular, die 
capillaries as molten threads or filaments Into converging high velocity, 

5 
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usually hot gas (e.g. air) streams which attenuate the filaments of molten 
thermoplastic material to reduce their diameter, which may be to microfiber 
diameter. Thereafter, the meltblown fibers are carried by the high velocity 
gas stream and are deposited on a collecting surface to form a web of 
randomly disbursed meltblown fibers. Such a process is disclosed, for 
example in U.S. Patent No, 3,849,241 issued to Butin et at. which is 
incorporated herein by reference. Meltblown fibers are microfibers which 
may be continuous or discontinuous, are generally smaller than 1 0 microns 
in average diameter, and are generally tacky when deposited onto a 
collecting surface. 

(i) "Multi-layer laminate* means a laminate wherein some of the layers are 
spunbond and some are meltblown having a configuration such as 
spunbondAneltblown/spunbond (SMS) laminate and others as disclosed in 
U.S. Patent No. 4,041 ,203 issued to Brock et aL; U.S. Patent No. 
5,169,706 issued to Collier et al,; US. Patent No. 5,145,727 issued to Potts 
et al.; U.S. Patent No. 5,178,931 issued to Perkins, et aL; and, U.S. Patent 
No. 5,188,885 issued to Timmons et al. r all of which are incorporated herein 
by reference. Such a laminate may be made by sequentially depositing 
onto a moving forming belt first a spunbond fabric layer, then a meltblown 
fabric layer and last another spunbond layer and then bonding the laminate 
in a manner described below. Alternatively, the fabric layers may be made 
individually, collected in rolls, and combined in a separate bonding step. 
Such fabrics usually have a basis weight of from about 0.1 osy to about 12 
osy (6 to 400 gsm), or more particularly from about 0.75 osy to about 3 osy. 
Multi-layer laminates may also have various numbers of meltblown layers or 
multiple spunbond layers in may different configurations and may include 
other materials like films or cofbrm materials. 

(m) "Nonwoven fabric or web", "nonwoven web", and "nonwoven fabric* 

mean a web having a structure of individual fibers or threads which are 
interlaid, but not in an identifiable manner as in a knitted fabric. Nonwoven 
fabrics or webs have been formed from many processes such as, for 

. 6 
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example, rneltblowing processes, spunbonding processes, and bonded 
carded web processes. The basis weight of nonwoven fabrics is usually 
expressed in ounces of material per square yard (osy) or grams per square 
meter (gsm) and the fiber diameters are usually expressed in microns. 

(n) "Protective cover" means a cover for floor coverings, table cloths, beach 
towels, and picnic area ground covers. 

(o) "Polymer" generally includes but Is not limited to, homopolymers, 

copolymers, such as for example, block, graft, random and alternating 
copolymers, terpolymers, etc. and blends and modifications thereof 
Furthermore, unless otherwise specifically limited, the term "polymer" shall 
include all possible geometrical configuration of the material. These 
configurations include, but are not limited to isotactic, syndiotactic and 
random symmetries. 

(p) "Spunbonded fibers" refers to small diameter fibers which are formed by 
extruding molten thermoplastic material as filaments from a plurality of fine, 
usually circular capillaries or spinneret with the diameter of the extruded 
filaments then being rapidly reduced as methods discussed, for example, in 
U.S. Patent No. 4,340,563 issued to Appel et aL; U.S. Patent No. 
3,692,618 issued to Dorschner et a).; U.S. Patent No. 3, 802,817 issued to 
Matsuki et al.; U.S. Patent Nos. 3,338,992 and 3,341 ,394 issued to Kinney; 
U.S. Patent No. 3,502,763 issued to Hartman; and, U.S. No. Patent 
3,542,615 issued to Dobo et al., all of which are incorporated herein by 
reference. Spunbond fibers are generally not tacky when they are 
deposited onto a collecting surface. Spunbond fibers are generally 
continuous and have average diameters (from a sample of at least 10) 
larger than about 7 microns, more particularly, between about 10 and about 
20 microns. 

(q) "Stltchbonded" means, for example, the stitching of a material in accordance 
with U.S. Patent No. 4,891,957 issued to Strack et al or U.S. Patent No. 

7 
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4,631,933 Issued to Carey, Jr, all of which are incorporated herein by 
reference. 

(r) "Stretch bonded laminate" ("SBL") refers to a composite material having 
at least two layers in which one layer is a gatherable layer and the other 
layer is a stretchable, that is, elastic, layer. The layers are joined together 
when the stretchable layer is in a stretched condition so that upon relaxing 
the layers, the gatherable layer is gathered. 

(s) "Thermal point bonding" involves passing a fabric or web of fibers to be 

bonded between a heated calender rod and an anvil roll. The calender roll is ' 
usually, though not always, patterned in some way so that the entire fabric is 
not bonded across its entire surface. As a result, various patterns for 
calender rolls have been developed for functional as well as aesthetic 
reasons. One example of a pattern has points and is the Hansen pattern with 
about a 30% bond area with about 200 bonds/square Inch as taught in U.S. 
Patent No, 3,855,046 issued to Hansen et al. The Hansen pattern has 
square point or pin bonding areas wherein each pin has a side dimension of 
0.038 inches (0.965 mm), a spacing of 0,070 inches (1.778 mm) between 
pins, and a depth of bonding of 0.023 inches (0.584 mm). The resulting 
pattern has a bonded area of about 29.5%. Another typical pointbonding 
pattern is the expanded Hansen bond pattern which produces a 15% bond 
area with a square pin having a side dimension of 0.037 inches (0.94 mm), a 
pin spacing of 0.097 inches (2.464 mm) and a depth of 0.039 inches (0,991 
mm). Another typical point bonding pattern designated '714" has square pin 
bonding areas wherein each pin has a side dimension of 0.023 inches, a 
spacing of 0.062 inches (1.575 mm) between pins, and a depth of bonding of 
0.033 inches (0.838 mm). The resulting pattern has a bonded area of about 
15%. Yet another common pattern is the C-Star pattern which has a bond 
area of about 16.9%. The C-Star pattern has a cross-directional bar or 
"corduroy" design interrupted by shooting stars. Other common patterns 
include a diamond pattern with repeating and slightly offset diamonds and a 
wire weave pattern looking as the name suggests, e.g. like a window screen. 

8 
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Typically, the percent bonding area varies from around 10% to around 30% 
of the area of the fabric laminate web. As in well known In the art, the spot 
bonding holds the laminate layers together as well as imparts Integrity to 
each individual layer by bonding filaments and/or fibers within each layer. 

(t) Through air bonding" (TAB") means a process of bonding a nonwoven 
bicomponent fiber web in which air which is sufficiently hot to melt one of the 
polymers of which the fibers of the web are made is forced through the web. 
The air velocity is between 100 and 500 feet per minute and the dwell time 
may be as long as 6 seconds. The melting and resolidrfication of the polymer 
provides the bonding. Through air bonding has restricted variability and is 
generally regarded a second step bonding process. Since TAB requires the 
melting of at least one component to accomplish bonding, it is restricted to 
webs with two components such as bicomponent fiber webs . 

(u) "Ultrasonic bonding" means a process performed, for example, by passing 
the fabric between a sonic horn and anvil roll as illustrated in U.S. Patent No. 
4,374,888 issued to Bornstaeger. 

These definitions are not intended to be limiting and these terms may be 
defined with additional language in the remaining portion of the specification. 

DETAILED DESCRIPTION 

The present invention is for a protective cover article 14 to cover the ground 
or other surface or objects such as a car, furniture, or a grill. The protective cover 
article 14 includes both washable and disposable type articles. The protective 
cover article 14 is preferably soft, flexible, and cloth-like. The protective cover 
articles 14 are also preferably light weight, easy to store, and durable during use. 
The protective cover articles 14 Include, but are not limited to, ground cover 
blankets, tablecloths, beach towels, changing pads, rugs, mats, and placemats, 
and the like. 

g 
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One embodiment of the present invention is a protective cover article 14 as 
illustrated in Figures 1, 3, and 6, having a top surface 11, a bottom surface 13, 
and side edges 16, 18, 20, and 22. In some embodiments the top surface 11 
comprises a separate layer from the bottom surface 1 3, In other embodiments, the 
top surface 11 comprises a separate face of the same layer for which the bottom 
surface 13 comprises another face, (See Figures 8 and 9). 

Another embodiment of the present invention is a protective cover article 14 
as illustrated in Figures 2 and 4, having a top surface 11, a bottom surface 13, 
and a side edge 16. In some embodiments the top surface 11 comprises a 
separate layer from the bottom surface 13. In other embodiments, the top surface 
11 comprises a separate face of the same layer for which the bottom surface 13 
comprises another face. 

Another embodiment of the present invention is a protective cover article 14 
as illustrated in Figure 5, having a top surface 11, a bottom surface 13, and side 
edges 16, 18, and 20. In some embodiments the top surface 1 1 comprises a 
separate layer from the bottom surface 13. In other embodiments, the top surface 
1 1 comprises a separate face of the same layer for which the bottom surface 13 
comprises another face. 

The protective cover article 14 may be of a single layer article or a multi- 
layer article as shown in Figures 7 and 8, respectively. The following description 
of materials from which the web of fabric 15 may be formed would also be used for 
the materials to form the top surface 11 and the bottom surface 13 of a multi-layer 
laminate web of fabric 15. 

The web of fabric 15 may be any suitable material, such as a woven 
material, a nonwoven material, a fibrous or a polymeric film material and may be, 
although they need not necessarily be, an elastic material or of a stretchable 
nature. Suitable fibrous webs may utilize any suitable natural and/or synthetic 
fibers, for example, woven or nonwoven webs of fibers made of acrylic polymers, 

10 
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polyester, po|yamide 1 rayon, glass, polyolefins, e.g., polyethylene and 
polypropylene, cellulosic derivatives such as cotton, silk, wool, pulp, paper, and the 
like, as well as blends or combinations of any two or more of the foregoing. The 
web of fabric 15 may also comprise polymeric film layers such as polyethylene, 
polypropylene, polyamide, polyester, acfylic polymers, and compatible mixtures, 
blends, and copolymers thereof. 

The web of fabric 15 may be liquid pervious, permitting liquids to readify 
penetrate into its thickness, or impervious, resistant to the penetration of liquids 
into its thickness. The web of fabric 15 may also be constructed such that it is 
breathable, non-breathable, or a combination thereof. The web of fabric 15 may 
be made from a wide range of materials, such as natural fibers (e.g, wood or 
cotton fibers), synthetic fibers (e.g. rayon, polyester or polypropylene fibers), or 
from a combination of natural and synthetic fibers or reticulated foams and 
apertured plastic films. The web of fabric 15 may be woven, nonwoven, or film 
such as spunbonded, carded, or the like. A suitable web of fabric 15 may carded, 
and thermally bonded by means well known to those skilled in the fabric art. 

Alternatively, the web of fabric 15 may be derived from a spunbonded web. 
In a desired embodiment, the web of fabric 15 is spunbonded polypropylene 
nonwoven, meltblown polypropylene nonwoven, and spunbonded polypropylene 
nonwoven laminate (SMS). The total basis weight is from about 0.15 osy to about 
8.0 osy (more desirably 2.8 osy) and is made with about 86% spunbonded 
nonwoven and 14% meltblown nonwoven. A pigment such as titanium dioxide 
may be incorporated into the web of fabric 15. Such a spunbonded meltblown 
nonwoven laminate material is available from Kimberly-Clark Corporation, Roswell, 
GA. The basis weight of the SMS material may vary from about 0.4 osy to about 
1.0 osy. 

In other desired embodiments, the web of fabric 15 is spunbonded 
polypropylene nonwoven with a wire-weave bond pattern having a grab tensile of 
19 pounds as measured by ASTM D1682 and D1776, a Taber40 cycle abrasion 
rating of 3.0 as measured by ASTM D1175 and HandleO-Meter MD value of 6.6 
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grams as measured by the INDA standard test 1 3t 90.0-75(R82) and CD value of 
4.4 grams using TAPPI method T402. Such a spunbonded material is available 
from Kimberly-Clark Corporation, RoswelJ, GA. The web of fabric 15 has a weight 
of from about 0.5 osy to about 2.5 osy, desirably about 1.5 osy. 

The web of fabric 15 may be constructed of a single spunbonded 
polypropylene nonwoven web having a basis weight of about 0.5 osy (17 gsm) to 
about 1 ,5 osy (51 gsm). In the structure of the protective cover article 14, the web 
of fabric 15 desirably comprises a material having a basis weight of from about 0.5 
osy (17 gsm) to about 1.5 osy (51 gsm). Lesser or greater basis weights may be 
used in the other regions of the protective cover article 14, such as the edges 16, 
18, 20, and 22, or any other portions of the protective cover article 14. 
Additionally, the web of fabric 15 or portions thereof, can be made of materials 
having an abrasion resistant characteristic. 

The web of fabric 15 may be any soft and flexible sheet. The web of fabric 
15 may permit submersion in fresh water or salt water or treated water (chlorinated 
or brominated) and still retain its integrity. The web of fabric 15 may comprise, for 
example, a nonwoven web or sheet of a spunbonded, me!tbJown t or bonded- 
carded web composed of synthetic polymer filaments, such as polypropylene, 
polyethylene, polyesters, or the like, or a web of natural and synthetic fibers or 
filaments suoh as cotton and rayon. The web of fabric 15 may be selectively 
embossed or perforated with discrete slits or holes extending therethrough. 

The web of fabric 15 may be further dyed, pigmented, or imprinted with any 
suitable color. Desirably, the web of fabric 15 is dyed, pigmented, or printed with a 
material which does not irritate or bleed the color onto the skin of the user. The 
web of fabric 15 may be naturally hydrophobic or may be treated to make it 
hydrophobic if so desired. 

For embodiments wherein the wab of fabric 15 is a multi-layer laminate or 
structure, both the bottom surface 13 and the top surface 11 are desirably 
compliant and soft feeling to the user. The bottom surface 13 and the top surface 
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11, in a multi-layer structure may be bonded together by an method known in the 
art, including but not limited to, ultrasonic bonding, sewing, stitchedbonding, 
adhesives, thermal bonding, and heat sealing. The following description of 
materials from which the bottom surface 13 may be formed may also be used to 
form the materia] of the top surface 11. 

The bottom surface 13 may be any suitable gatherable material, such as a 
woven material, a nonwoven material, and a fibrous or a polymeric film material 
and may be, although they need not necessarily be, an elastic material or of a 
stretchable nature. Suitable fibrous gatherable webs may utilize any suitable 
natural and/or synthetic fibers, for example, woven or nonwoven webs of fibers 
made of acrylic polymers, polyester, polyamide, rayon, glass, polyoleflns, e.g., 
polyethylene and polypropylene, cellufosic derivatives such as cotton, silk, wool, 
pulp, paper, and the like, as well as blends or combinations of any two or more of 
the foregoing. The gatherable webs may also comprise polymeric film layers such 
as polyethylene, polypropylene, polyamide, polyester, acrylic polymers, and 
compatible mixtures, blends, and copolymers thereof. 

The bottom surface 13 may be liquid pervious, permitting liquids to readily 
penetrate into its thickness, or impervious, resistant to the penetration of liquids 
into its thickness. The bottom surface 13 may be made from a wide range of 
materials, such as natural fibers (e.g. wood or cotton fibers), synthetic fibers (e.g. 
rayon, polyester, or polypropylene fibers), or from a combination of natural and 
synthetic fibers or reticulated foams and apertured plastic films. The bottom 
surface 13 may be woven, nonwoven, or film such as spunbonded, carded, or the 
like. A suitable material for the bottom surface 13 may be carded, and thermally 
bonded by means weD known to those skilled in the fabric art. 

Alternatively, the bottom surface 13 may be derived from a spunbonded 
web. In a desired embodiment, the bottom surface 13 Is spunbonded 
polypropylene nonwoven, meltblown polypropylene nonwoven and spunbonded 
polypropylene nonwoven laminate (SMS). The total basis weight is from about 0.3 
osy to about 4.0 osy (more desirably 1 .6 osy) and is made with about 86% 
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spunbonded nonwoven and 14% meltblown nonwoven. A pigment such as 
titanium dioxide may be incorporated into the bottom surface 13 and the top 
surface 11. Such spunbonded meltblown nonwoven laminate material is available 
from Kimberly-Clark Corporation, Roswell, GA. The basis weight of the SMS 
material may vary from about 0.4 osy to about 1 .0 osy. 

In other desired embodiments, the bottom surface 13 is spunbonded 
polypropylene nonwoven with a wire-weave bond pattern having a grab tensile of 
19 pounds as measured by ASTM D1682 and D1776, a Taber 40 cycle abrasion 
rating of 3.0 as measured by ASTM D1 175 and Handle-OMeter MD value of 6.6 
grams as measured by the INDA standard test 1 8t 90, 0-75(R82) and CD value of 
4.4 grams using TAPPI method T402. Such spunbonded material is available from 
Kimberly-Clark Corporation, Roswell, GA. The bottom surface 13 has a weight of 
from about 0.5 osy to about 2.5 osy t desirably about 1 .5 osy. 

The bottom surface 13 may be constructed of a single spunbonded 
polypropylene nonwoven web having a basis weight of about 0.5 osy (17 gsm) to 
about 1.5 osy (51 gsm). In the structure of the protective cover article 14, the 
bottom surface 13 desirably comprises a material having a basis weight of from 
about 0.5 osy (17 gsm) to about 1.5 osy (51 gsm). Lesser or greater basis weights 
may be used in the other regions of the protective cover article 14, as discussed 
above, in the bottom surface 13, Additionally, the bottom surface 13 or portions 
thereof, can be made of materials having an abrasion resistant characteristic. 

The top surface 11 may be any soft and flexible sheet The top surface 11 
may permit submersion in fresh water or salt water or treated water (chlorinated or 
brominated) and still retain its integrity. The top surface 11 may comprise, for 
example, a nonwoven web or sheet of a spunbonded, meltblown, or bonded- 
carded web composed of synthetic polymer filaments, such as polypropylene, 
polyethylene, polyesters, or the like, or a web of natural and synthetic fibers or 
filaments such as cotton and rayon. The top surface 11 may be selectively 
embossed or perforated with discrete slits or holes extending therethrough. 
Suitable adhesh/es for adhering the laminate layers can be obtained from Findley 
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Adhesives, Inc. of Wauwatosa, Wisconsin. 

The top surface 1 1 may be constructed of a single spunbonded 
polypropylene nonwoven web having a basis weight of about 0.5 osy (1 7 gsm) to 
about 1.5 osy (51 gsm). In the structure of the protective cover article 14, the top 
surface 11 desirably comprises a material having a basis weight of from about 0.5 
osy (17 gsm) to about 1.5 osy (51 gsm). Lesser or greater basis weights may be 
used in the other regions of the protective cover article 14, as discussed above, in 
the top surface 11. Additionally, the top surface 11 or portions thereof, can be 
made of materials having an abrasion resistant characteristic. 

The bottom surface 13* and the top surface 11 may be further dyed, 
pigmented, or imprinted with any suitable color. The bottom surface 13 and the 
top surface 11 may be identical or different Desirably, the bottom surface 11 is 
either dyed, pigmented, or printed with a material which does not irritate or bleed 
the color onto the skin of the user. 

Additionally, the web of fabric 15 may comprise monocomponent or 
bicomponent spunbond fibers. Generally, methods for making spunbond fiber 
nonwoven or woven webs of fabric 15 include extruding molten thermoplasic 
polymer through a spinneret, quenching the filaments, and then drawing the 
quenched filaments with a stream of high velocity air to form a web of randomly 
arrayed fibers on a collecting surface or other method of handling to form a woven 
web of fabric 15. As examples, methods for making the nonwoven webs of fabric 
15 are described in U.S. Patent No. 4,692,618 Issued to Dorschnere* aL; U.S. 
Patent No. 4,340,563 issued to Appel et aL; and, U.S. Patent No. 3,802,817 
issued to Matsuki et al M all of which are incorporated herein by reference, 

Monocomponent fibers may be formed from one or more extruders using only 
one polymer. This is not meant to exclude fibers formed from one polymer to which 
small amounts of additives have been added for coloration, anti-static properties, 
lubrication, hydrophilicity, etc. These additives, e.g. titanium dioxide for coloration, 
are generally present in an amount less than 5 weight percent and more typically 
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about 2 weight percent 

Bicomponent fibers, also referred to as biconsitutuent, conjugate, or 
multiconstituent fibers, are discussed in, for example, U.S. Patent No. 5,108,827 
issued to Gessnen U.S. Patent No. 5,108,820 issued to Kaneko et al.; U.S. Patent 
No. 5,336,552 issued to Strack et al.; and, U.S. Patent No. 5,382,400 issued to Pike 
et al., all of which are Incorporated herein by reference- Fortwo component fibers, 
the polymers may be present in ratios of 75/25, 50/50, 25/75 or any other desired 
ratios. Such fibers are also discussed in the textbook Polvmer Blends and 
Composites by John A. Manson and Leslie H. Sperling, copyright 1976 by Plenum 
Press, a division of Plenum Publishing Corporation of New York, IBSN 0-306-30831- 
2, at pages 273 through 277, 

Such multicomponent spunbond fibers may be formed from at least two 
polymer streams but spun together to form a unitary fiber. The individual 
components comprising the mufticomponent fiber are usually different polymers 
and are arranged in distinct zones or reg/ons that extend continuousfy along the 
length of the fibers. The configuration of such fibers can vary and commonly the 
individual components of the fiber can be positioned in a side-by-side 
arrangement, sheath/core arrangement, pie or wedge arrangement, islands-in-sea 
arrangement and so forth, Multicomponent fibers and methods of making the 
same are known in the art, an by way of example only, are described in US, 
Patent No. 5,382,400 issuedto Pike et al.; U.S. Patent No, 5,534,339 issued to 
Stokes et al.; and, U.S. Patent No. 5,989,004 issued to Cook, all of which are 
incorporated herein by reference. 

The web of fiber 15 may also comprise hollow fibers as discussed in U.S. 
Patent Application filed on January 27, 1999 for Detamore et al. and having the 
serial number 09/117,382, and U.S. Patent No. 3,772,137 issued to Tolliver, all of 
which are incorporated herein by reference. 

The protective cover article 14 may take any shape. The shape of the 
protective cover article 14 may include square, rectangular, triangular, circular, 
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oblong, regular or symmetrically shaped, or irregular or asymmetrically shaped as 
wall as three dimensional shapes. (See Figures 1 - 6), 

The side dimensions of the protective cover article 14 may be less than one 
about foot, about one (1) foot, about two (2) feet, about three (3) feet about four 
(4) feet, about five (5) feet, about six (6) feet, about seven (7) feet, about eight (8) 
feet, about nine (9) feet, about ten (10) feet, about eleven (1 1) feet, about twelve 
(12) feet, about thirteen (13) feet, about fourteen (14) feet, about fifteen (15) feet, 
about sixteen (16) feet, about seventeen (17) feet, about eighteen (18) feet, about 
nineteen (1 9) feet, about twenty (20) feet, or greater. It is also understood that the 
dimensions of the sides may vary within a given protective cover article 14. Also, it 
is understood that the dimensions may be portions of the foot intervals as 
discussed above as well (for example: one (1) foot by two (2) feet, six (6) inches; 
one (1) foot, four (4) inches by two (2) feet, six (6) inches; four (4) feet, eight (8) 
inches by four (4) feet, eight (8) Inches; six (6) feet, five (S) inches by four (4) feet, 
nine (9) inches; or, five (5) feet, seven (7) inches by seven (7) feet, five (5) 
inches). The protective cover articles 14 may be made from a single sheet of the 
web of fabric 15 or pieces or strips of the web of fabric 15 to form the protective 
cover articles 14, 

The protective cover article 14 desirably has a basis weight sufficient 
provide the protection or comfort for which the protective cover article 14 is being 
employed. For example, the basis weight of the fabric 15 should be sufficient to 
provide a more comfortable surface to sit or recline on at a beach or park than 
sitting directly on the ground or on other conventional articles such as a typical 
beach towel. 

It is also desirable that the protective cover article 14 be permeable to air 
while being hydrophobic. Many of the conventional articles that provide 
hydrophobic characteristics do so at the expense of permeability. For example, 
rubber backed woven blankets that can be used at the beach are not comfortable 
for use as a blanket over the user because of the rubber portion of the blanket In 
addition, such rubber backed woven blankets can become water- and sand-Jogged 
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in the woven portion of the blanket making use and handling of the blanket very 
difficult and messy. 

The protective cover article 14 may also be resistant to abrasion. This is 
important, not only for appearance characteristics, but for the protective 
characteristics of the protective cover article 14, For example, conventional woven 
blankets show wear due to abrasion encounter during normal use, such as at a 
beach. Those worn areas are more likely to result in sand or other foreign 
materials coming in contact with the user or otherwise providing a less comfortable 
use. It is also a desirable feature of the protective cover article 14 to be colorfast 
during exposure to sunlight. 

It is also desirable for the protective cover article 14 to be resistant to pilling 
and fuzzing for appearance as well as comfort during use. Conventional woven 
blankets typically used at the beach are susceptible to pilling and fuzzing. The 
pilling and fuzzing can create pills on the surface of such blankets which are at the 
least uncomfortable to sit or recline upon. 

Due to the various uses that a protective cover article 14 may be employed, 
it is reasonable to expect the protective cover article 14 would be laundered. It is 
desirable that the protective cover article 14 be constructed of a fabric 15 that 
would maintain its dimensions and shape. Many of the conventional blankets, or 
the like, used to provide protection or cover shrink or otherwise experience 
dimensional changes. This may result in not only appearance Issues of such a 
blanket, but may also pose use problems due to the changes in the dimensions of 
the blanket. 

The protective cover article 14 should be able to resist many of the stains 
that one would expect the protective cover article 14 to be exposed during use. In 
addition, resistance of the protective cover article 14 to retaining sand, soil, and 
other foreign materials as well as water provides better appearance, protection, 
handling, and storage characteristics. 
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The protective oover article 14 may also include weights or weighted 
materia] devices 24 known in the art, including, but not limited to, metallic or non- 
metallic objects, stone objects, sand, liquid-filled objects, plastic objects, and the 
like. (See Figures 1 and 2). The weights or weighted material devices 24 may be 
used to aid in maintaining the position of the protective cover article 14. The 
weights or weighted material devices 24 may take any shape known in the art and 
as desired for use in the protective cover article 14. The placement and the 
number of weights or weighted material devioes 24 used in a protective cover 
article 14 may vary depending upon intended use of the protective cover article 14, 
the size of the protective cover article 14, and the desired appearance of the 
protective cover article 14. 

The weights 24 may be placed adjacent one or more edges 16, 18, 20, and 
22 as shown in Figure 1. In another embodiment the weights 24 may be placed 
in regions or areas of the protective cover article 14 that are not adjacent one or 
more edges 16, 18, 20, and 22 as shown in Figure 2. Alternatively, the weights 24 
may be placed such that weights 24 are placed adjacent one or more edges 16, 
18, 20, and 22 as well as in regions or areas of the protective cover article 14 that 
are not adjacent one or more edges 16, 18, 20, and 22. 

The weighte 24 may be joined to the top surface 11, the bottom surface 13, 
or to both the top and bottom surfaces 11 and 13 of the protective cover article 14. 
Additionally, weights 24 may also be placed between the iayere of a multi-layer 
protective cover article 14, The weights 24 may be joined by any means known in 
the art, including but not limited to adhesives, stitching, thermal bonding, heat 
sealing, ultrasonic bonding, or the like, The weights 24 may be refastenabty or 
permanently joined to the protective cover article 14. 

In some embodiments, the weights 24 may be joined directly to the 
protective cover article 14. In other embodiments, it may be desirable for tile 
weights 24 be encased in a fabric cover 26 prior to joining to the protective cover 
article 14 as shown in Figure 2. The fabric cover 26, containing the weight 24, 
may be joined to the protective cover article 14 by any means known in the art, 
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including but not limited to adhesrves, stitching, thermal bonding, heat sealing, 
ultrasonic bonding, or the like. The fabric covers 26, containing the weights 24, 
may be refastenably or permanently joined to the protective cover article 14. 

In some embodiments of a multi-layer protective cover article, it may be 
desirable to join the layers together adjacent the edge 16, 18, 20, or 22 as 
represented by the element number 28 shown in Figure 3. In addition, it may be 
desirable to join the layers together in at least one region not adjacent an edge 16, 
18, 20, or 22 as represented by the element number 30 also shown in Figure 3 
depicting three regions of joining. The regions or points of joining represented by 
element number 30 may be in straight lines (as shown in Figure 3), repeating 
patterns, or any other pattern, including irregular or non-repeating patterns. The 
regions or points of joining 30 may be less than about one (1) inch apart, or may 
range from about one (1) inch to about thirty six inches apart, from about two (2) 
inches to about thirty (30) inches apart, from about four (4) inches to about twenty 
four (24) inches apart, from about six (6) inches to about eighteen (18) inches 
apart, from about eight (8) inches to about twelve (12) inches apart. 



TEST METHODS 

Test Method 1: Basis Woiqhj : 

The basis weight of fabric is measured using the ASTM D 3776-96. The 
testing is performed in standard atmospheric conditions (70 +/- 2 °C, 65 +/- 2 % 
R.H.) using a Mettler Balance (Model B-6) as the testing apparatus. The average 
basis weight is reported in osy and gsm. 

It is desirable that the basis weight of the fabric of the protective cover 
article range between from about 0.15 osy to about 8.0 osy, from about 0.5 osy to 
about 6.0 osy, from about 0.75 osy to about 5.0 osy, from about 1 .0 osy to about 
2.2 osy, or about 1 .5 osy. 
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Test Method 2: Air Permeability : 

The air permeability of fabric is measured using the ASTM D 737-96. The 
testing is performed in a conditioned atmosphere in accordance with standard test 
method procedures (conditions (70 +/- 2 °C, 65 +A 2 % R.H.) using a High 
Pressure Differential Air Permeability Machine from Frazier Precision Instrument 
Co. as the testing apparatus. The average air flow through fabric is reported in 
ft 3 /minffl 2 . 

It is desirable that the air permeability of the fabric of the protective cover 
article range between from about 60 ftViin/ft 2 to about 1 1 0 frVmin/ft 2 , from about 
70 ftVminffl 2 to about 100 ffrmin/ft 2 , from about 80 ff/min/ft 2 to about 95 ft'/min/ft 2 , 
or from about 85 ftVmin/ft 2 to about 90 fP/min/ft 2 . 



Test Meth od 3: Abrasion Resistance - Flex : 

The abrasion resistance of fabric is measured using the ASTM D 3885 - 99 
in the warp direction of the material/fabric and the ASTM D 3885 - 99 in the filling 
direction of the material/fabric The testing Is performed in a conditioned 
atmosphere in accordance with standard test method procedures (conditions (70 
+/- 2 "C, 65 +/- 2 % R.H.) using a CSI Stol! QM Universal Wear Tester (Model # 
CS-22C) with a Flex Abrasion Attachment as the testing apparatus. The 
apparatus is set at a tension load of 2 lbs. and a balance head load of 0.5 lbs. The 
average flex resistances in the warp (MD) and filling (CD) directions are reported in 
the number of cycles required to reach failure. 

It is desirable that the abrasion resistance flex of the fabric of the protective 
cover article in the warp direction range between from about 100 cycles to about 
300 cycles, from about 150 cycles to about 250 cycles, or about 200 cycles. 
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It fs desirable that the abrasion resistance flex of the fabric of the protective 
cover article in the filling direction range between from about 40 cycles to about 
140 cycles, from about 60 cycles to about 1 30 cycles, from about 80 cycles to 
about 1 1 0, or about 95 cycles. 

Test Method 4: C olorfastneas to Light : 

The colorfastness to light of fabric is measured by exposing the fabric to 40 
AATCC fading units of outdoor light and tested for light colorfastness according to 
the AATCC test method 16 - 1998. An Atlas C165A Xenon Weather-O-meter 
(model # C1-65A), set per the test conditions listed in Option E of the AATCC 16 - 
1998 test method, is used as the testing apparatus. Two separate evaluatora 
make visual evaluations of the color change of three specimens of each test fabric. 
The average colorfastness is reported on a 1 - 5 scale with 5 representing no color 
change after exposure to light and 1 representing heavily changed color change 
when compared to the Gray Scale For Color Change under AATCC Evaluation 
Procedure 1. The colorfastness to light of the fabric may be also evaluated 
instrumentally using a HunterLab (LabScan2 0/45) spectrophotometer. 

It is desirable that the colorfastness to light of the fabric of the protective 
cover article range between from about 5 to about 4.5, from about 5 to about 4.75, 
or about 5. 



Test Meth od 5: Pilling Resistance - Random Tumble Method - Fuzz : 

The pilling resistance of fabric is tested before laundering according to the 
ASTM D 3512 - 99. The test fabric is tested after laundering five times as set forth 
in the ASTM D 3512 - 99. Each laundering is performed in a conventional 
washing machine and dryer at the following settings: Machine Wash, Warm Water 
Temp r Normal Agitation, and Low Tumble Dry (below 190 °F) using standard 
AATCC laundry detergent. Testing is performed under standard atmospheric 

22 



PAGE 27/55 * RCVD AT 2/1 1/20O4 9:24:07 AM [Eastern Standard TlmeJ * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):12-56 



FEB 11 2084 08:39 FR KC LEGAL DEPT 



928 721 0279 TO 917038729306 P. 28/55 



WO01/K26W PCT/US01/lX5fi4 

conditions (70 +/- 2 °C. 65 +/- 2 % R.H.) using an Atlas Random Tumble Pilling 
Tester (Model PT-4) as the testing apparatus. The test chamber air pressure 
injection is set at 2 psi. Two separate evaluators make visual evaluations of the 
fuzzing resistance of the fabric both before and after laundering five times. The 
average fuzzing resistance before and after five launderings is reported on a 1 - S 
scale with 5 representing no pilling or fuzz and 1 representing very severe pilling or 
fuzz. 

It is desirable that the pilling resistance of the unlaundered fabric of the 
protective cover article range between from about 5 to about 3, from about 4.S to 
about 3.5, or about 4.0. It is desirable that the pilling resistance of the laundered 
fabric of the protective cover article range between from about 5 to about 3, from 
about 4.5 to about 3.5, or about 4.0. 

It is desirable that the fuzzing resistance of the unlaundered fabric of the 
protective cover article range between from about 5 to about 3, from about 4.5 to 
about 3.5, or about 4.0. It is desirable that the fuzzing resistance of the laundered 
fabric of the protective cover article range between from about 5 to about 3, from 
about 4.5 to about 3.5, or about 4.0. 



Test Method 6: Dimens ional Change in Home Laundering : 

The dimensional change during home laundering of fabric is tested after 
one laundering and after five launderings according to the ASTM D 135-95 in the 
warp direction of the fabric. The fabric is tested after one laundering and after five 
launderings as set forth in the ASTM D 135-95 in the filling direction of the 
fabric/material. Each laundering is performed in a conventional washing machine 
and dryer at the following settings: Machine Wash, Warm Water Temp, Normal 
Agitation, and Low Tumble Dry (below 190 °F) using a standard AATCC laundry 
detergent. The fabric evaluation is performed in standard atmospheric conditions 
(70 +/- 2 °C, 65 +/- 2 % R.H.) The average percent change in dimensions of the 
fabric is measured after one laundering and after five launderings. 
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It is desirable that the dimensional change after one home laundering 
abrasion of the fabric of the protective cover article in the warp direction range 
between from about 2.0% to about 3.0%, from about 2.25% to about 2.75%, or 
about 2.5%. It is desirable that the dimensional change after five home laundering 
abrasion of the fabric of the protective cover article in the warp direction range 
between from about 3.5% to about 4.5% f from about 3.75% to about 4.25%, or 
about 4.0%. 

It is desirable that the dimensional change after one home laundering 
abrasion of the fabric of the protective cover article in the filling direction range 
between from about 1 .5% to about 3.0%, from about 2.0% to about 275%, or from 
about 2,25% to about 2.5%. It is desirable that the dimensional change after five 
home laundering abrasion of the fabric of the protective cover article in the filling 
direction range between from about 3.0% to about 4,0%, from about 3.25% to 
about 3.75%, or about 3.6%. 



Test Method 7: Stain Resistance : 

The stain resistance of fabric to the following stains is determined using the 
following materials: 

Tea: Luzianne Tea, Reily Foods Company, New Orleans, LA 



70130 



Blueberry: 



Best Yet Frozen Blueberries, Fleming Companies, Inc, 
Oklahoma City, OK 73126 



Beef Blood: 



Obtained from butcher 



Wine: 



Sutter Home Cabernet Sauvignon wine 
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Instant Coffee: HyVee Instant Coffee, HyVee, Inc., 5820 Westown Parkway, 
West Des Moines, IA 50265 

Mustard: Classic Yellow French's Mustard, Rickett & Colman Inc., 

Montvale, NJ 07645 

Gravy: Best Yet Homestyle Brown Gravy Mix, Fleming Companies, 

Inc., Oklahoma City, OK 73126 

Chocolate Syrup: Critic's Choice Chocolate Flavored Syrup, Amway Corp., Ada, 
Ml 49355-0001 

Grape Juice: Juicy Juice Grape Juice, Nestle USA, Beverage Division, Inc., 
Glendale, CA 91203. 

Clay: Claystone Grey Self-hardening Modeling Clay, Standard Clay 

Mines, 100 Camp Meeting Avenue, Skillman, NJ 08558 

Ketchup: Extra Thick Critic's Choice Tomato Ketchup, Amway Corp., 

Ada, Ml 49355-0001 



The fabrics are exposed to the above materials and laundered five times 
according per ASTM D 4265 - 98. Each laundering is performed in a conventional 
washing machine and dryer at the following settings: Machine Wash. Warm Water 
Temp, Normal Agitation, and Low Tumble Dry (below 190 °F) using a standard 
AATCC laundry detergent Two separate evaluators (ASTM D 4265 - 98 
stipulates three evaluators) make visual evaluations of the stain resistance of the 
fabric to the above materials. The average stain resistance of the fabric to each 
material is reported on a 1 - 5 scale with 5 representing no residue stain after five 
launderings and 1 representing residual stain equivalent to Replica 1 when 
compared to AATCC Stain Release Replica available from AATCC, Research 
Triangle Park, North Carolina. 
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It is desirable that the stain resistance to tea of the laundered fabric of the 
protective cover article range between from about 4 to about 5, from about 4.5 to 
about 5, or is 5. 

It is desirable that the stain resistance to blueberry of the laundered fabric of 
the protective cover article range between from about 4 to about 5, from about 4.5 
to about 5, or is 5. 

It is desirable that the stain resistance to beef blood of the laundered fabric 
of the protective cover article range between from about 4 to about 5, from about 
4.5 to about 5, or is 5. 

It Is desirable that the stain resistance to wine of the laundered fabric of the 
protective cover article range between from about 4 to about 5, from about 4.5 to 
about 5, or is 5. 

It is desirable that the stain resistance to instant coffee of the laundered 
fabric of the protective cover article range between from about 4 to about 5, from 
about 4.5 to about 5, or is 5. 

It is desirable that the stain resistance to mustard of the laundered fabric of 
the protective cover article range between from about 4 to about 5, from about 4.5 
to about 5, or is 5, 

It is desirable that the stain resistance to gravy of the laundered fabric of the 
protective cover article range between from about 4 to about 5, from about 4.5 to 
about 5, or is 5. 

It is desirable that the stain resistance to chocolate syrup of the laundered 
fabric of the protective cover article range between from about 4 to about 5, from 
about 4,5 to about 5, or Is 5. 
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It is desirable that the stain resistance to grape juice of the laundered fabric 
of the protective cover article range between from about 4 to about 5, from about 
4.5 to about 5, or is 5. 

it is desirable that the stain resistance to clay of the laundered fabric of the 
protective cover article range between from about 4 to about 5, from about 4.5 to 
about 5, or is 5. 

It is desirable that the stain resistance to ketchup of the laundered fabric of 
the protective cover article range between from about 4 to about 5, from about 4.5 
to about 5, or is 5. 



Test Method 8: Colorfaatness to Laundering: 

The colorfastness to laundering is measured per AATCC test method 61- 
1996. An Atlas Launder-O-meter (model # LEF) is used to accelerate laundering 
the test fabrics. The conditions of testing are set per test number 2A in AATCC 
test method 61-1996: 49°C(120°F); 150 mUrquor volume; 0.15% detergent 
solution; 50 steel balls; time period of 45 minutes; one pass through wringer; 
and, tumble dry (below 190 °F). The conditions simulates five home machine 
launderings at medium or warm setting in the temperature range of 38 *7- 3 °C 
(1 00 +/- 5 °F). Two separate evaluators make visual evaluations of the color 
change of the test fabric. The colorfastness to light of the fabric may be also 
evaluated instrumental^ using a HunterLab (LabScan2 0/45) spectrophotometer. 
The average colorfastness of the test fabric is reported on a 1 - 5 scale with 5 
representing no color change after laundering and 1 nepresanting heavily changed 
color change when compared to the Gray ScaJe For Color Change under AATCC 
Evaluation Procedure 1. 

It is desirable that the colorfastness to light of the fabric of the protective 
cover article range between from about 5 to about 4.5; from about 5 to about 4.75, 
or about 5. 
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Test Method 9: Hydrostatic Water Resistance : 

The hydrostatic water resistance (resistance to the penetration of water 
" under low hydrostatic pressure of fabric Is measured according to a Kimberly-Clark 
standard test method 4492. The two layers of nonwoven material are layered 
together so that the formation sides of each layer were touching each other (non- 
formation sides out). The two (ayersoftest fabric are not stitched together. An 
Expulsion Press Die-Cutter wfth dies (TMI DGD r K-C item number 832561, part 
number 22-16-00) from Testing Machines, Inc. is used to cut six (6) inch diameter 
circular test fabric pieces. 

Each six inch diameter pieces of the test fabric are mounted on a TEXTES 
FX-3000 hydrostatic head tester (K-C item number 851229, part number FX-3000) 
form clamped down on the test head reservoir. The test fabric pieces are placed 
over the test head and clamped down so that a proper seal is formed with the test 
head around the entire edge of the test fabric pieces. The large, 100 cm 2 test 
head, filled to the rim with purified water at 75 +/- 1 0 °F, is used for this test 
method. The test fabric piece is then subjected to a standardized water pressure, 
which was increased at a constant rate. The resistance of the test fabric to the 
water pressure fs measured in millibars as the hydrostatic head height reaches the 
first sign of leakage in three separate areas on the test specimen. A higher millibar 
value indicates greater resistance to water penetration. The hydrostatic water 
resistance is measured at hydrostatic head height in millibars. 

It is desirable that the hydrostatic water resistance of the fabric of the 
protective cover article range between from about 45.0 to about 55.0 millibars; 
from about 48.0 to about 54.0 millibara; from about 49.0 to about 53.0 millibars; 
from about 50.0 to about 52.0 millibars;' or about 51 .5 millibars. 

Although only a few exemplary embodiments of this invention have been 
described in detail above, those skilled in the art will readily appreciate that many 
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modifications are possible in the exemplary embodiments without materially 
departing from the novel teachings and advantages of this invention. Accordingly, 
all such modifications are intended to be included within the scope of this 
invention, which is defined in the following claims and all equivalents thereto. 
Further, it is recognized that many embodiments may be conceived that do not 
achieve all of the advantages of some embodiments, yet the absence of a 
particular advantage shall not be construed to necessarily mean that such an 
embodiment is outside the scope of the present invention. 
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We Claim: 

1 . A nonwoven fabric protective cover article comprising: 

a. a top surface; 

b. a bottom surface; 

a at least one edge; and, 

d> at least one weight joined thereto, 
wherein the nonwoven fabric Is hydrophobic and has a basis weight from between 
about 0.15 osy to about 8.0 osy, an air permeability from about 60 ftVmin/ft 2 to 
about 1 1 0 frVmin/ft 2 , and stain resistance from about 4 to about 5 for blueberry, 
instant coffee, gravy, and wine. 

2- The nonwoven fabric protective cover article of Claim 1 wherein at least one 
weight is joined adjacent the edge of the protective cover article. 

3. The nonwoven fabric protective cover article of Claim 1 wherein at least one 
weight is joined in at least one region of the protective cover article not adjacent 
the edge of the protective cover article. 

4. The nonwoven fabric protective cover article of Claim 1 wherein at least one 
weight Is joined to the top surface of the protective cover article. 

5* The nonwoven fabric protective cover article of Claim 1 wherein at least one 
weight is joined to the bottom surface of the protective cover article. 

6- The nonwoven fabric protective cover article of Claim 1 wherein at least one 
weight is encased in a fabric caver prior to joining to the protective cover article. 

7, The nonwoven fabric protective cover article of Claim 1 wherein all weights are 

encased in fabric cover prior to joining to the protective cover article. 
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8. The nonwoven fabric protective cover article of Claim 1 wherein at least one 
weight is permanently joined to the protective cover article. 

9. The nonwoven fabric protective cover article of Claim 1 wherein all weights are 
permanently joined to the protective cover article. 

1 0. The nonwoven fabric protective cover article of Clafm 1 wherein the 

nonwoven fabric has a stain resistance from about 4 to about 5 for tea, clay, 
ketchup, beef blood, mustard, chocolate syrup, and grape juice. 

1 1 „ The nonwoven fabric protective cover article of Claim 1 wherein the 
nonwoven fabric has a colorfastness to light from about 4.5 to about 6. 

1 2. The nonwoven fabrio protective cover article of Claim 1 wherein the 
nonwoven fabric has a pilling resistance before laundering from about 3 to about 5 
and a pilling resistance after laundering from about 3 to about 5. 

1 3. The nonwoven fabric protective cover article of Claim 1 wherein the 
nonwoven fabric has dimensional change after one laundering of about 3.0 percent 
or less and a dimensional change after five launderings of about 4.5 percent or 

less. 

14. The nonwoven fabric protective cover article of Claim 1 wherein the 
nonwoven fabric has an abrasion resistance flex in the warp direction from about 
100 cycles to about 300 cycles and an abrasion resistance flex in the filling 
direction from about 40 cycles to 140 cycles. 

1 5- The nonwoven fabric protective cover article of Claim 1 wherein the 
nonwoven fabric has a colorfastness to laundering from about 4.5 to about 5. 
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1 6. The nonwoven fabric protective cover article of Claim 1 wherein the 

nonwoven fabric has a hydrostatic water resistance from about 45.0 millibars to 
about 55,0 millibars. 

17. The nonwoven fabric protective cover article of Claim 1 further comprising 
more than one layer of fabric. 

18. The nonwoven fabric protective cover article of Claim 17 wherein at (east one 
of the weights is joined to the protective cover article between the layers of fabric. 

1 9. The nonwoven fabric protective cover article of Claim 18 wherein at least one 
weight Is encased in fabric cover prior to joining to the protective cover article. 

20. The nonwoven fabric protective cover article of Claim 18 wherein all weights 
are encased in fabric cover prior to joining to the protective cover article. 

21 . The nonwoven fabric protective cover article of Claim 18 wherein at least one 
weight is permanently joined to the protective cover article. 

22. The nonwoven fabric protective cover article of Claim 18 wherein ail weights 
are permanently joined to the protective cover article. 

23. The nonwoven fabric protective cover article of Claim 17 wherein at least one 
of the layers of protective cover article is nonwoven material. 

24. The nonwoven fabric protective cover article of Claim 23 wherein the layers 
of the protective cover article are not of the same material. 
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25. The nonwoven fabric protective cover article of Claim 17 wherein the layers 
of the protective cover article are joined together adjacent the edge of the 
protective cover article. 

26. The nonwoven fabric protective cover article of Claim 17 wherein the layers 
of the protective cover articles are joined together adjacent the edge of the 
protective cover article and in at least one region not adjacent the edge of the 
protective cover article. 

27. The nonwoven fabric protective cover article of Claim 26 wherein the regions 
where the layers of the protective cover article are joined together not adjacent the 
edge of the protective cover article are at least 2 Inches apart 

28. The nonwoven fabric protective cover article of Claim 27 wherein the layers 
of the protective cover article are joined together by stitching. 

29. A multi-layer nonwoven fabric protective cover article comprising: 

a. a top surface; 

b. a bottom surface; 

c. at least one edge; and, 

d. a plurality of weights joined thereto, 

wherein the nonwoven fabric is hydrophobic and has a basis weight from between 
about 0. 1 5 osy to about 8.0 osy, an air permeability from about 60 frVmin/ft 2 to 
about 110 tf/min/ft 2 , and stain resistance from about 4 to about 5 for blueberry, 
instant coffee, gravy, and wine, 

30. The nonwoven fabric protective cover article of Claim 29 wherein at least one 
weight is joined adjacent the edge of the protective cover article. 
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31 . The nonwoven fabric protective cover article of Clafm 29 wherein at least one 
weight is joined In at least one region of the protective cover article not adjacent 
the edge of the protective cover article. 

32. The nonwoven fabric protective cover article of Claim 29 wherein at least one 
weight is joined to the top surface of the protective cover article. 

33. The nonwoven fabric protective cover article of Claim 29 wherein at least one 
weight is joined to the bottom surface of the protective cover article. 

34. The nonwoven fabric protective cover article of Claim 29 wherein at least one 
weight Is encased in fabric cover prior to joining to the protective cover article. 

35. The nonwoven fabric protective cover article of Claim 29 wherein at least one 
weight is permanently joined to the protective cover article. 

36. The nonwoven fabric protective cover article of Claim 29 wherein the 
nonwoven fabric has a stain resistance from about 4 to about 5 for tea, clay, 
ketchup, beef blood, mustard, chocolate syrup, and grape Juice. 

37. The nonwoven fabric protective cover article of Claim 29 wherein the 
nonwoven fabric has a colorfastness to fight from about 4,5 to about 5. 

38. The nonwoven fabric protective cover article of Claim 29 wherein the 
nonwoven fabric has a pilling resistance before laundering from about 3 to about 5 
and a pilling resistance after laundering from about 3 to about 5, 

39. The nonwoven fabric protective cover article of Claim 29 wherein the 
nonwoven fabric has dimensional change after one laundering of about 3.0 percent 

34 



PAGE 39/55 * RCVD AT 2/1 1/2004 9:24:07 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):1 2-56 



FEB 11 2004 08=41 FR KC LEGPL DEPT 
WO 01/92619 



920 721 0279 TO 91703B729306 P. 40/55 

PCT/DS01/17564 



or less and a dimensional change after five iaunderinge of about 4.5 percent or 
less. 

40. The nonwoven fabric protective cover article of Claim 29 wherein the 

nonwoven fabric has an abrasion resistance flex in the warp direction from about 
100 cycles to about 300 cycles and an abrasion resistance flex in the filling 
direction from about 40 cycles to 140 cycles. 

41 . The nonwoven fabric protective cover article of Claim 29 wherein the 
nonwoven fabric has a colorfastness to laundering from about 4,5 to about 6. 

42. The nonwoven fabric protective cover article of Claim 29 wherein the 

nonwoven fabric has a hydrostatic water resistance from about 45.0 millibars to 
about 55.0 millibars, 

43. The nonwoven fabric protective cover article of Claim 29 wherein at least one 
of the weights is joined to the protective cover article between the layers of fabric. 

44. The nonwoven fabric protective cover article of Claim 29 wherein at least one 
of the layers of protective cover article is nonwoven material 

45. The nonwoven fabric protective cover article of Claim 29 wherein the layers 
of the protective cover article are not of the same material. 

46 . The nonwoven fabric protective cover article of Claim 29 wherein the layers 

of the protective cover article are joined together adjacent the edge of the 
protective cover article. 

47. The nonwoven fabric protective cover article of Claim 29 wherein the layers 
of the protective cover articles are joined together adjacent the edge of the 
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protective cover article and in at least one region not adjacent the edge of the 
protective cover article. 

48- The nonwoven fabric protective cover article of Claim 47 wherein the regions 

where the layers of the protective cover article are joined together not adjacent the 
edge of the protective cover article are at least 2 inches apart. 

49, The nonwoven fabric protective cover article of Claim 48 wherein the layers 
of the protective cover article are joined together by stitching. 
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(54) Tide: A PROTECTIVE COVER ARTICLE 



O 




(57) Abstract: A nonwoven fabric protective cover article 
disclosed comprise* u top surface, a bottom surface, at least 
one edge, and at least one weight joined thereto. The nonwo- 
ven fabric uf the protective cover article is hydrophnhic and 
has a basis weight from between about 0.15 osy to about 8.0 
osy, an air permeability from about 60 ftVmin/ft 2 to about 1 1 0 
ft 3 /min/ft\ and slum resistance from about 4 to about 5 for 
blueberry, instant coffee, gravy, and wine. 
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DeslgnaUon:D1388 ~9G'i 



Standard Test Method for 
Stiffness of Fabrics 1 

ThU !ft Umed under (Hp *4ul d*l£iu*leii D ft* Wlfl*«r imroeUlwiy followinfi d* ck<igna<idft tadic«tt d* y«w of 

oriBniil4ik^0f,taTl*e^ori^^ 

tupeffotpt epsikXl {«) i«ficwe» *n wlfeind thflnfs rinc e riw 1m* rttvnlfin Of Jtippwwal. 

t i ^gfy^-Tablo 4 wm corrected editorially m Sipwrnbgr ,t WQ. 



on 

10 

»y. 
on 
he 

St 
je 
se 



1. Scope 

LI This test method covers the measurement of stiffness 
properties of rubrics. Benditig length is measured and flexural 
rigidity U calculated. Two procedures arc provided. 

1,1.1 Option A-~ -Cantilever Tew, employing tbe principle of 
cantilever bending of die fabric under it* own moss. 

I.L2 pprwn Heart Loop Test, employing the principle 
of a loop formed in a faWe "rip and bung vertically. 

1.2 This ten method applies to most fabrics including 
woven fabric*, air bag fabrics, blankets, napped fabrics, knitted 
fabrics, layered fabrics, pile fabrics. The fabrics may be 
prureated, heavily sited, coated, resin-treated, or otherwise 



U The values stated in SI units are to be regarded as the 
standard. The U.S. customary units may be spproximale. 

1.4 This standard does not purport to address all of the 
safety concerns, tf any, associated with its use. It is the 
responsibility of the user of this standard to establish appro- 
priate safety and health' practices and determine the applica- 
bility of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards; 

D 223 Terminology Relating to Textiles 2 

D 1776 Practice for Conditioning Textiles for Testing 2 

D 290* Practice for I rucr laboratory Testing of a Textile Test 

Method Thai Produces Normally Distributed Data* 
D 2906 Practice for Statements on Precision and Bias for 

Textiles 3 

D 3776 Test Methods for Mass Per Unit Area CWdght) of 
Woven Fabric 3 

2.2 ASTM Adjuncts:- 



' Tttcfut mattttd ii umkrQ* jyriKtfmlon of aSTM ComhOwm CM 3 m Ttntiin 
tAd if (he dl/cd tespOfUloUtiy of Subcommirtoo DlS^O on Fabric tmi Method* 
SpeclAe, , 

Cturint edition spprovee April 10, 199*. PuWithod Twnt 19ML OHcloilly 
ouWkh»d * D 13BS-56T. Dii»fl(iMid tWS Mil mtaroJ « P 13*8 -96, 
* Ann* fit Soak of ASTM sw**wrt. MM 07.01. 
} Aw»i float vfASJM Sutvtanb Vol 07.02. 



tcx-pac 4 

3. Terminology 
3*1 Definitions: 

3.1.1 oendfo* ie/igw. ft— in texti!es t a measure of the 
interaction between fabric weight and fabric stiffness as shown 
by the way in which a fabric bands under its own weight. 

3.1.1.1 A/Jtttf/o/r— Bending length reflects the stiffness of 
a fabric when bent in one plane under the force of gravity and 
ts one component of drape. 

3.1.2 cross-machine direction, CD. n— the direction in the 
plane of the fabric perpendicular to the direction of manufac- 
ture. 

3,1 ,Z1 Discussion — The term cros^machine direction is 
used to refer to the direction analogous to course wise or filling 
direction in knitted or woven fabrics, respectively; 

3.1.3 fabric, «— in textiles, a planar structure consisting of 
yarns or fibers. 

3.1.4 flexural rigidity, n — a measure of stiffness, where two 
equal and opposite forces are acting along parallel lines on 
either end of a strip of unit width bent into unit curvature in the 
absence of any tension. 

3.1.5 machine direction, A4D, *-th* direction In the plane 
of the fabric parallel Co the direction of manufacture. 

3.1.5,1 Piscussioh— The term machine direction Is used to 
refer to the direction analogous to walcwise or warp direction 
in knitted or woven fabrics, respectively. 

3.1.6 stiffness, n— resistance to bending. 

3.1.7 For definitions of other textile terms used in this test 
method, refer to Terminology P 123. 

4. Summary of lest Method Options 

4,1 Option A* Cantilever Test— A specimen is slid at a 
specified rate in a direction parallel to its long cHraensicA until 
its leading edge projects from the edge of a horizontal surface. 
The length of the overhang is measured when the dp of the 
specimen is depressed under its own mass to tbe point where 
the Una joining die top to the edge of rh* platform makes a. 



4 PC program on floppy di*k* r« wmJyiUiE Ccmmiw J>U iowdiibariwy 
cUm arc available through ASTM. For 3 W In. dlika request KM: 12-420040.18. to 
SU fa. disk i*44ut PCtf 1>C9Q41»18. 



C40ynff«eA9TM. 100 earr Hertwr Ditx. Wm Ct**m**n, W tfttt.fittft, LUm Suit*. 
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0.924 fad (42.5*) angle with The horizontal. From mis mea- 
sured length, the bending length and flcxmJ rigidity are 
calculated 

4*2 Option B, Mean Loop Tesr—A strip of fabric is formed 
into a hcarwhaped loop. The length of the loop is measured 
when it is h&flging vertically under its own mass. From this 
measured length, the bending length and ftexura) rigidity are . 
calculated. «. j- . .» 

5, Significance and Use* " 

5 J Both test* opdohs in mis test meihod Arc considered ~ 
satisfactory for acceptance testing of commercial shipments 
since current estimates of between-laboratory precision are 
acceptable and the method is used extensively in the trade for 
acceptance testing. ,- ; .. >t . - t 

3.1.1 In case of a dispute arising from differences in 
reported test results when using this test method for acceptance 
testing of commercial shipments, the purchaser, and the aup- k 
plicr should conduct. comparative testa to determine if there is 
a statistical biasjbetw.een.iheir laboratories. Competent statis- 
tical assistance is recommended for the. inve^dgatlpn of bias. 
As a minimum, the two parties should tatte a, group- of. test 
specimens that are as homogeneous as possible and th&t.are 
from a lot of material of the type, in question. Test, specimens 
should then be randomly assigned in equal number* to each 
laboratory for testing. . The .average. resuIu,f>orn the two 
laboratories should be compared using the appropriate stall*-. 
Ttcai analysis and an acceptable probability level chosen by the 
two pardes before testing is begun. If a bias ia found, either its 
cauve must be found and corrected or the purchaser and the 
supplier must agree to interpret future.test results. with consid- 
eration to the known Was, .. . . 
. 52 In general, these proeedures are more suitable for testing 
woven fabrics than knit fabrics. , . 

.5.3 The Cantilever Test Option is the preferred procedure 
because it Is simpler to perform. It is, however, not suitable for 
very Jimp fabrics or those that show a marked tendency to curl 
or twist at a cut edge. 

.■,.5,4 The Hean Loop Test Option,' is. citable for fabrics that 
show a tendency to .curl or twist. 

5.5 Both cpdoas can provide a correlation with a subjective 
evaluation of a given fabric type. That i$, » higher number 
represents a suffer fabric 

5.6 The stiffness of a fabric may change with storage. 

5.7 No evidence has. been found showing that bending 
length h dependent on the width. The tendency for specimens 
to curl or twist will affect the result, because of the rigidity 
provided ai the edge. Consequently, the wider the strip, the less 
important is the edge effect. , , 



& Apparatus 

^ 6. 1 Option 4— Cantilever Bending Tester (Fig. l and Figs. 2 

6.1.1 Horizontal Platform, with a minimum area of 3ft by 
200. mm (1.5 by 8 in.) and having u nmocth low-friction, flat 
surface such as polished metal or ptastie. A leveling bubble 
Khali he ineorporvnrd In the pf.ttform. 

6.J. 1.1 Indicator, inclined at an angle of 0.724 = 0.01 rud 
(41.5 2 0.5 B ) below the plane of the plmform surface 




^ FUL i Example of a Motorized Cantilever T#st Apparaw* 



6.1.1 j Movable ^We f :^flisting of a metal bar not less 
than25by.200ia&nv(l by f ?.ih.)by approximately ?mm<**1n.) 
diiejc and havmg.am'ass of 27ff $ 5 g (0.6 £ 0&1 lb). 

r| 6. 1.1.3 feels and Reference Point, to measure the'length of 
the overhang. . . ' - * ' * 
'6; 1 44 Specimen Feed&m\ rrtpxoxti&Xsii'ttg. I) set to 
120 mm/min (4.75 Wnrin) x5 '%[ or manual equivalent 

6.1.2 Cutting p/^-25 ± 1 mm by 200 T \ mm (Is i 0.04 
in. 'by f i o:04in,). * ' ' ' ( ' ' ' ,. 

6%, dpilon]B^-Hnx% Loop Tester! 

6X) Clomp and Stand, for hanging the specimen. 
, 6.2.2 Scale, suitably mounted on the stand for measuring the 
length, of the specimen loop and calibrated either In cm '(in,) or 
directly m* bending fength. . \ ' t 

Net* I— If & constant snip length is adopted, the weak may be 
cabbrwed to read ifoeeuy la unitt of beaflirfg lenflih. 

6.2.3 Brass Bars, two, 25 X 75 X 3 ' ±' 0,1 mm 
(I X3XQ,J25± 0.005 In.). 

6.2.4 Pressure Sensitive Tape, ' • 
' 6.2.5 Jfa constructed to allow positioning of the : two bars 
with their inner edges parallel and at a distance from/each other 
equal to the selected strip length. 

7. Sampling and Tfcft Specimens - 

7,1 Lot Sample— A* a lot sample for acceptance testing, 
randomly select the number of rolls or pieces of fabric directed 
in an applicable material specification or other agreement 
between the purchaser and the supplier. Consider the rolls or 
pieces of fabric to bo the pnmury sampling units. In the 
absence of such an agreement, take ihe number of fabric rolls 
specified in Table 1. 

Norm 2^An adequate opacification dr Cuter asrtemeru between the 
purchaser and supplier require* wUng Into account the vartabifity betweaq 
™ l ] w «nd bohveen i^ime^ /rem a iwatcfc r r om a rtll 

or piece oi rahrte io provide a smmpluif plan with ft m«minsfvJ producer'* 
risk, cuiwunwr i, fi»k. acceptable quuliiy level, and limiiiruj Cjualhy levd. 



a Qjuurfjj^ heeding icmw *v<h a* i t*d ip Sveilon e.| wj Fig. I is ben* 
Company, inc., ] 4 IS Pi.cS Avenue. Hobrtcn NJ 090.U1. 
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TABLE 1 Humber ef Bolt* of PhPM. of Fabric In the Lot Sample 

1 to3 Afl " ~ 

23 to SO 5 

wttjO- 10 % 16 1 m»g g 1Q rtte or phoag 



7.2 Laboratory $ampl& — For acceptance letting, lake a 
t watch extending the width of the fabric tod approximately 1 
tn ( I yd) along the machine direction from each roll or piece io 
Che lot sample. For rolls of fabric, take a sample thai will 
exclude fabric from the outer wrap of the roll gr the inner wrap 
Around the core of the rod of fabric, or any end piece, 
' 7 J Direction of Ttst — Consider the long dimension of the 
specimen as the direction of rest. 

7.4 Number of 7m fyfittf/wr— From each laboratory sam- 
pling unit, take four specimen* from the machine direction and 
four specimens from the eross-machine direction a* applicable 
to a material specification or contract order. 

7.5 Cutting Test Specimen!— Cut the specimens to be used 
for the measurement of machine direction with the longer 
dimension parallel to the machine direction* Cut the specimens 
to be used for the measurement of the cross-niachine direction 
with the longer dimension parallel to the cross-machine direc- 
tion* Label co maintain specimen identity. 

7.5.1 Take specimens, representing a broad distribution 
across the width and length, preferably alone the diagonal of 
the laboratory sample, and no nearer the edge than one-tenth its 
width. Ensure specimens arc free of folds, .creases, or wrinkles. 
Avoid getting oil, water, grease, etc. on the specimens when 



7.5.2 Cantilever Tfctf^Cut teat specimens 2fi by 200 mm, 
= 1 mm (I by 8 in. ± 0.04 In,). 

7.5 J Heart Loop Test — No standard Size for the test speci- 
men is required. Cut test specimens 50 mm (2 in*) longer t han 
the selected strip length to allow for clamping at the ends. See 
Table X 1 1 t 

7.5,3.1 Select a specimen width at least 25 mm U inj and 
no more than 75 mm (3 in.) with respect to the tendency of the 
fabric to curl. For fabrics having a slight tendency to curl, a 25 
± I mm (1 =t 0.04 in.) wide specimen has been found, to be 
satisfactory, as the tendency to curl becomes greater, increase 
the width up to a rnaxixnum of 75 mm (3 in.), 

7,5*3.2 Make several trial test* using various strip lengths 
selected from Table 2. Select a suitable 'strip length 'for a 
corresponding loop length from Table 2, such that the bending 
length is relatively independent of strip length. ' : 

Net* 3— Strip Itnga. u the cirwmferetitMl tag* or the unckmped 
portion of (he sptdwtn. 

Nors 4~Specm*n strip width* greater Uun 75 mm (3 io.) have not 
been Inverted and are not ncommeneed since rellsbMry of results are 
qotsooascle. 

Mors '5— The beading length lijjng the beta loop option is not entirely 
independent of do atrip length. Io general, the baling teagin tU& with 
to sale length hp to s vein* nut remains relatively coBitaw as the strin 
tenet* is further iacreaced. An vWcddsI rbc may further do eocouniered 
for much longer «irip lnaths. Whtoivtr possible, compare fabrics io ihc 
Once where bendlag laofith is independent of Strip lanafc. 



TABUS 2 Table of Bending Lengths 
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a.44 
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4\a 




3.30 


ft. 1A 
o. ID 
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1.68 


a.ir 


4.C1 


5.2 


1.60 


3.03 


4.71 
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. 1.44 
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4.53 
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1.38 




4.S0 


3,a 
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4^0 
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1.14 
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4.00 


m 
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a^r 


3.W 


LB 


0-B1 


2.M 


3.67 


0J 


0.69 




s.9e 


7.0 


0.53 


e.og 


3.45 


7.Z 




1.M 


3.34 


7.4 




1.86 


3£l 


1A 




1.7a 


3.12 


7*6 




146 


162 


ao 


•H 


asi 


a* 

0.4 






ajt 

^72 



8. Preparation of Test Apparatus and Calibration 
8.1 Option A— Cantilever 7>n: . 

•8.1.1 Set the tester on a table or bench with the horizontal 
platform and inclined reference lines. Adjust the platform to 
horizontal as indicated by the leveling bubble* 

8. 1 2 Verify that the bend angle Indicator is ax the 0.724 rad 
(41.5°) angle marked on the scale*, 

9. Conditioning 

$.1 Precondition 'the' specimens by bringing them to ap- 
proximate moisture equilibrium in ma spwdard atmosphere for 
preconditioning textiles as directed in Practice D 1776, unless 
otherwise directed in a material specification or contract order. 
, 9.2 After preconditioning, bring the test specimens to mois- 
ture equilibrium for .testing in the standard atmosphere for 
testing textiles as directed in Practice D 1776 or, if applicable v 
in the specified atmosphere in which the testing. Is to be 
performed, unless otherwise directed in a material specification 
or contract order.. 

10. Pi*>cedure 

10 .1 lest the conditioned specimens in the standard atmo- 
sphere for testing textiles, which is 21 -i t°C (7Q ± 2 b F) and 
65 S 29b relative humidity, unless otherwise directed in a 
material specification or contract order 

10.2 option A— Cantilever Tesn 

10.2.1 Remove the movable slide. Place the specimen on 
the horizontal platform with the length of the specimen parallel 
to the platform edge. Align the edge of the specimen with the 
line scribed on the right-hand edge of the horizontal platform. 

Mors 6— When known, place the specimen face-side ej>. 

10.2.2 Place the movable slide on the specimen/ being 
careful not to change its initial position. 

10.2*3 For automatic testers. Turn the taster switch on and 
watch the leading edge of the specimen closely. Turn me 
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switch off the instant the edge, of me specimen touches the 
knife edge. 1 * 

10.2.4 For' manual testers, move the clamped specimen by 
hand In a smooth manner at approximately 120 mm/tain (4.75 
in./min) ±5% until the edge of the specimen touches the knifo 
edge. 

10.2*5 Read ami record the overhang length from the linear 
scale to the nearest 0.1 cm (0.1 in.). 

Nora 7— it the ipDclmen Us a tendency to cud*, tike the reference 
pelm « On center of the leading cda*. D* 001 measure tpecimens that 
\wHi mere than 0.783 red 

10.2.6 lest the face and back of both cods of each specimen 
for a total of four readings per specimen, 
• ]QJ Option B—Hcan Loop Iter. ' 

10.3.1 Place the two bars parallel to one another on a 
horizontal surface such thai the inner edges ere separated by a 
distance equal to the selected strip length (see 6.2,5), 

10*3,2 Lay the test specimen across the two bars with the 
outer edge approximately 52 1mm (0.5 + 0.003 In.) from one 
end of each bar. 

10*3.2 Attach one end .of the specimen strip io one bar using 
pressurc-seosiiivc Tope, being cartful' to align to one edge of 
the bar. Apply just enough tension to the specimen to hold it 
tnut, but without stretching* and attach the other specimen and 
to the second bar in a slmlhtr manner. 

10.3 J. 1 A suitable procedure for mounting end measuring 
the specimen is the use of two brass bars to which the specimen 
strip is fastened. The bars and the attached specimen strip are 
clamped to the wand in a suitable vertical position tn front of 
a scale calibrated cither in cm (in.) or directly in bending 
length, 

10.3.4 Turn the bars and mounted specimen over, such that 
the fabric is on the under side of each bar, Grasp one bar in 
each band, lift and rotate each bar 4.72 rad (270°), Rotate the 
Jeff-hand bur in a clockwiae direction and die right-hand bar in 
a clockwise direction. Bring the bars together such that the 
fabric ends are touching one another. Insert the assembly on a 
suitable holder with the loop formed free to hang vertically, 

jp.3.5 Allow the looped srjecfrnen.to hang freely for 60± 5 
a. Measure the distance from the top of the bars to the bottom 
of the loop to the nearest 2 rnm (0.1 in.). 

10.3.6 Removo the bars from the holder and free the 
adhering tape from each end of the strips carefully to prevent 
distortion of the fabric. Turn the specimen strip and text the 
other side of the fabric by re-anaching to the bars and tesrfne 
as described in 1 0.3. M 03.5. 

10.4 Specimen Mats — Determine the fabric mass per unit 
area as directed in Test Method D 3776, Option C. 

10.5 Specimen Area — Determine ihe area of the specimens 
in Section 9.4 to the nearest 0.1 cm 2 . 

10.6 Number of Specimens^ Continue as directed in 10. 1- 
10,5 as applicable, until four specimens have been tested fur 
each testing direction for each laboratory sampling unit. 

11. Calculation 

1 1.1 Optlan A, Lenuih of Overhang Individual 
S/Kiimetut—fw each specimen, average the four rcadlnJlK 
obtained xo the nearest 0,1 cm as the Uneth of Overhang (or 



one-half Loop Length), unless otherwise agreed upon between 
tfie 'purchaser and supplier. 

Nor* S — In some esses U may be of ieauest to dideftnttate between the 
* idaa of (he Ubiic by avenging (hose readings made with the fabric free 
tm up (cm) separately from these with the fabric face side down (in). 

11.2 Opfion A Loop Length, Individual Specimens — For 
each specimen, average the two readings obtained to the 
nearest 0.1 cm as the Loop Length* unless otherwise agreed 
upon between the purchaser and supplier. 

11-3 Moss per Unit A/ea~~Us.e the mass per unii area as 
determined by Test Method D 3776 in cm 3 . 

11.4 Bending Length, Individual Specimens— -Calculate die 
bending length as directed in 11.4,1 or 11.4.2, as applicable, 

11.4.1 Option K Cantilever 7«i— Calculate the .bending 
length for each resting direction to the nearest 0.1 cm, using Eq 
1. 

con ti) 

where: , 

e ■= bending length, cm, and 
o « length of overhang, cm. 

11.4.2 Option A Heart Loop Test— Convert die readings 
from loop length to bending length using Table 2, or calculate 
the bending length for each testing direction to the nearest 0J 
cm, using Eql 

where; 

c - bending length, cm 

/ a loop length, distance between the bars when the 

•i 



s»i^s^mounted f cm. 



» 0.1 



strip length, circumferential length of the 
undamped portion of the specimen, cm, 
Jib) ■ (cosrtan) (see Table 3), 
- 32.85 d//„. degree r and 
d - 

1 1 .5 Fietural Ri$idity. Individual 5^ecime/iJw-Ca)cumTe the 
flexural rigWiry for each testing direction io three significant 
digits using £q 3, 

O^WKr 1 (3) 

where: 

Q * flexural rigidity, rag cm, 

W » fabric mass per unit area, ros/cm 3 , and 

c * bending length, cm. or 

1L6 Average Vetoes-Calculate the average bending length 
and fl**ural rigidity as applicable to a material specification or 
contract order for each laboratory sampling unit and for the lot, 
for each testing direction. 

(4) 



O VJH09 x \(f M 3 



where M = mass per unii area in gms/m a . 
11.7 Standard Deviation* Coefficient of Variation— 
Calculate when requested 

12, Report 

iZA Report that the stiffness a* bending length and flexural 
rigidiiy was determined as directed in Test Mutbod D 138&. 



• De 
sar 

- iai 



*J6 
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TABLE 3 Tobtoof 1(0) 




0 


1 


2 


a 


4 


5 


8 


7 


0 


0 


0 




3*55 


OjQSO 


a£7i 


L425 




7.1 IS 


2.007 


1.817 


1441 


10 


1.774 


•(.716 


1463 


1.610 


1.573 


148 


MW 


1.402 


1*30 


1.400 


20 


1,372 


1445 


1.318 


1.204 


1.S71 


1^48 




1.303 


1.106 


1.104 


30 


1.144 


1.12S 


1.107 


1.069 


1.071 




1.037 


1.028 


1.009 


0406 


40 


O.970 


0554 




0.822 


0.906 


0^91 


0.875 


0460 


0.645 


Q£& 


SO 


0.010 


0.7M 


0.704 


0.706 


0.753 


0.738 


0.793 


0.707 


0.092 


0470 


00 


0401 


0645 


043Q 


0.€l* 


CLfiflft 


0.5« 


0-58* 


0,048 


0.J33 


0.618 


To 


a«M 


0.4U 


0j40B 


0,447 


0,429 


0.411 


(wsa 


0373 


0.3&4 




80 


0-31* 


0391 


0208 


0^46 


0422 


0.167 


0.170 


0.140 


0.107 


osat 



> X 



Describe (he materia] of product sampled and the method of 
sampling used. 

12,2 Report the following information for each laboratory 
sampling unit and for the lot a* applicable to a material 
specification or contract order. 

12.2.1 Option used, cantilever test or heart loop test 

12.2.2 Bending length for each testing direction, 

12.2.3 Plexural rigidity for each letting direction. 

12.2.4 Number of specimens tested for etch direction. 

12.2.5 When calculated, the standard deviation or the coef- 
ficient of variation, 

12.16 Make and modal of cantilever testing machine. 
12.2,7 Any modification of the ten method. 

13. Precision and Bias 

13. 1 Summary- In comparing two averages, the differences 
should not exceed the single-operator precision values shown 
in Table 4 for the respective number of tests and for materials 
having average* Similar to those shown in Table 2 in 95 out of 
100 cases when all the observations are taken by the same 
welUtrained operator using die same piece of equipment and 
specimens randomly drawn from the sample of material. 
Lars"* differences ore likely to occur under all other clrcum* 
stances, 

TABLE 4 Stlfinox Of Fabric*, Banding Iftnflth, em 

CmfcaJ OtfarOttd* (Of thf Con£t»ns No**" 



TosfOpttaA one 
Miwrielf 



Option A, C*nM*er, t 
Mot 4, SttOCftH 



WW «, 8/2438 



9, 570*0*1 



Option a H*3t Locp, cm 
Man, SV170S 



Mai s, BV2430 



Oteorvfiflons 
InEart 


SktflV 
Opertnr 
Prefab* 


LooenAvy 

PrvOtSJftl 


Uoomay 
ProC&ofi 


1 


0.17 


0,20 


CvOO 


2 


0.1$ 


0.16 


0.02 


S 


0-07 


0.13 


OJB^ 


10 


0.06 


0.12 


041 
048 


1 


04O 


0.34 


2 


0.21 


0,37 


0.00 


S 


0.13 


041 


0.63 


10 


COO 


Q.10 


0.83 


1 


0.64 


0.75 


0.96 


2 


0,45 


aeo 


0.84 


S 


aee 




0.77 


10 


ado 


Cv44 


0,74 


1 


0.34 


O30 


0.74 






0,31 


0.70 


6 


0.19 


0.24 


0£8 


10 


an 


0.E2 


0^7 


1 


0.20 


0£l 


0.2& 




0.14 


o,to 


024 


5 


tuoo 


0.10 


0.21 


10 


aoo 


0.08 


0£0 



13.2 Interiaboratory Ttit Data*— An interlaboratory test 
wa* run in 1094-1993 in which randomly-drawn samples of 
three materials were tested as directed In Test Mathod D 1388 
In six laboratories using Option A, the Cantilever icsL A second 
inierlaboratory test was run in 1994-1995 in which randomly- 
drawn samples of two fabrics were tested as directed In Tost 
Method D 1388 in two laboratories wins Option B, the Heart 
Loop cost. Two operators in each laboratory each tested eight 
specimens of each fabric, pour of the eight specimens were 
tested on one day and fb'ur" specimens were tested on a second 
day. Analysis of the data was conducted using Practice D 2904, 
Practice D 2906 and the adjunct 'Tex»Pao". The components of 
variance for stiffness expressed as standard deviations were 
calculated to be the values listed In Table 5. The fabric type* 
and designated procedures were: 

13*2.1 Cantilever Proctdurt*. 

U) Material 4— S/OOOSH, Plata Weave Sheering, With Spun 
Yarns, 

(2) Material 5— S/2438, Plain Weave, Oxford With Spun 
Yarns, 

(3) Material 9— Denim, Twill Weave. With Spun Yams. 
13.2,2 Heart loop Pmtdum 

(1) Moierial J — S/179B. TW21 Weave, With Spun Yarns, 

(2) Material 5-3/2438, Plain Weave, Oxford With Spun 
Yams, 

13.3 For the components of variance reported in 
Table 5, two averages of observed values should be considered 
significantly different at the 95 % probability level tf the 
difference equals or exceeds the critical differences listed in 
Table 4. There were sufficient differences relaxed to the fabric 



'Ami Rocaftfc fttpQft b wplibfe from A5TM H**tfqbv*rv. 100 Bur 
Hlrtw Drive. We* Coashohocten, *A Jft*a. 

TABLE S Stltfnoo* of Fabrics, Ponding Untfh, cm 

Stanford Omfftltat* 



tfttopflonud 



Qia*t 



Stnof* Wtihbv 
Opmtor LaAorm&wy Latwraioiy 



Option A, Cant)tev*r, em 










M«14, SWH 


1.90 


o.ooi 


0.040 


0.215 


M41 8. 6/2438 


S.60 


0.041 


0,001 


0.1 08 


Mai 9, S/Dortm 


8.10 


0,229 


0.143 


oais 


Option B, HaM Loop, cm 










Mflt 1. 671708 


Z.84 


0,124 


0.088 


0.227 


Mai 6. S/2438 


1JB7 


0X79 


0,017 


0X67 



^Tho oritieal at ftirtftcofl 
■niinno d* 9 w of froooom. 



•*Tn# tquira roott of Old wntnti <d va^» dm btiny reportoa to expreee 
IAq varlaolEty in Jh# appiopilaw uotlt of m# mut« raw Itwn is Oio fiQuaros of 
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type and structure to warrant lilting the component* of 
varianeoaxid the critical differences separately. Consequently ' ' 
no multi-material comparisons were made, 

Nctb 9— Sine* the imeriabcretory test for the Heart Loop tiiffbouT 
option included only two materials end two laboratories, 'estimates of 
..between-laboratory precision should be used with special cautico. 

Nor* 10— Tie ubujaicd valuci of the critical differences should be 
considered to be a general statement, particularly with respect to between- 
laboratory precision Before a meaningful statement am be made about 
two specific laboratories, the amboni of statistical bias, if any, between 



them must bo established, with aach comparison bcm$ baaed on recent 
oati obtained on tpeoimcna taken from a lot of materW to the type brine 
evaluated ao m to fan an. nearly aonrtfieneotie. ** possible and than 
ranoomiy aesipKtl In equal numbers to **cb of the laboratories* 

134 B/flj— The valoe of stiffness of fabrics can only he 
defined in terms of a test method* Within this limitation, Tfcst 
Method D 13S8 has no known bias, 

14. Keywords 

14,1 bending length, fabric; fabric; flexural rigidity, stiffness 
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